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Sonographic Diagnosis of Neonatal 
Diaphragmatic Inversion 
Dorit D. Adler MD, Barry I. Samuels, MD, and Caroline E. Blane, MD 
Respiratory distress in the neonate is a common 
problem. An inverted hemidiaphragm may be a 
significant factor contributing to the respiratory 
distress.' Inversion of both hemidiaphragms has 
been reported in all age  group^.^ Three papers in 
the literature report a total of 15 adults with 
right hemidiaphragm inversion diagnosed sono- 
graphic all^.^-^ This case report is of a neonate 
with left hemidiaphragmatic inversion diagnosed 
by ultrasound. 
CASE REPORT 
A 3-kg-girl was delivered by emergency cesarean 
section at 42 weeks of gestation because of heavy 
meconium staining of the amniotic fluid. The in- 
fant was transferred to the Holden neonatal in- 
tensive care nursery with the diagnosis of severe 
birth asphyxia, meconium aspiration, oliguria, 
and seizures. 
High pressure ventilation requirements led to 
the complications of interstitial pulmonary em- 
physema, pneumothorax, and pneumomedias- 
tinum. Within the first 2 days of life, six chest 
tubes had been placed for recurrent pneumo- 
thoraxes. Because oxygenation remained poor 
and pulmonary complications were severe, the 
child was placed on extracorporeal membrane ox- 
ygenation (ECMO) at 56 hours of age. This neces- 
sitated anticoagulant therapy. 
At 5 days of age increasing respiratory dis- 
tress, bleeding from chest tubes, and deteriorat- 
ing status prompted the clinicians to order sonog- 
raphy of the abdomen and head. The abdominal 
and cranial ultrasound examinations were unre- 
markable. Chest radiographs and sonography 
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FIGURE 1. (A) Portable supine radiograph revealed complete col- 
lapse of the left lung with an associated large left pleural effusion. 
Note the left hemidiaphragm is not identified. (B) Real-time longitudi- 
nal chest sonogram demonstrating left pulmonary collapse (arrow), 
massive pleural fluid, and an inverted left hemidiaphragm (arrow- 
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showed collapse of the left lung and a large left 
pleural effusion suggesting a hemopneumo- 
thorax. An inverted left hemidiaphragm was also 
identified with paradoxical motion [Fig. 1(A, B)]. 
The latter was believed to be contributing to the 
respiratory distress. The child was taken to the 
operating room immediately and left thoracotomy 
performed to achieve hemostasis. The hemopneu- 
mothorax resolved and the respiratory distress 
improved. 
DISCUSSION 
Diaphragmatic inversion can be a significant fac- 
tor in the production of respiratory distress.' The 
association between flattening and inversion of 
the diaphragm and the severity of dyspnea has 
been reported.6 Diaphragmatic inversion is usu- 
ally associated with pleural effusion.6 This combi- 
nation makes evaluation of the chest radiograph 
difficult. The contour of the inverted hemidia- 
phragm is usually obscured by the overlying 
pleural effusion. 
Sonographic evaluation of other diaphrag- 
matic abnormalities in infants has been re- 
p ~ r t e d . ~  Ultrasound can provide information on 
the diaphragmatic position and contour and real- 
time sonography can demonstrate diaphragmatic 
motion. Sonographic diagnosis of inversion of a 
hemidiaphragm with paradoxical motion pro- 
vides additional information for evaluation and 
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